Background: Most studies of injuries use health services records or recall rather than prospective methods, and there is no information on how these different methods compare. This study was aimed at comparing a report (retrospective) with a diary (prospective) for recording childhood injuries. Methods: The study included 1273 and 620 children, the retrospective and prospective subsamples, respectively, from a population based birth cohort in Pelotas, southern Brazil. The reported incidence of injuries in the preceding month were compared with those reported over month by diary (prospective study). Results: Both methods were well accepted and 92.7% of the diaries were returned. One or more injuries per child month were reported for 20.8% (retrospective) and 48.4% (prospective) of the children. The total number of reported injuries for the 620 children were 145 (retrospective) and 715 (prospective). Using the prospective method as the gold standard, the retrospective method detected only 20.2% of all injuries. Under-reporting did not vary significantly with maternal education, but was greater (51.8%) for injuries requiring medical care than for those managed at home (18.3%; p=0.003). Conclusions: The diary was well accepted and resulted in higher incidences of reported injuries than the recall method, particularly for injuries that did not require medical care. Use of this method should be promoted to provide more complete epidemiological information to guide preventive strategies.
M ost studies on the incidence of injuries among children are based either on parental recall or on health service registries. 1 2 Both sources may lead to substantial underestimation of the actual injury rates, because many injured children do not receive medical care, or due to inaccurate recall. A possible alternative is to use parents to actively monitor injuries to their children. Peterson et al suggested that mothers and children themselves could be used to describe and understand the circumstances associated with injury occurrence, 2 but their method was only used for small samples due to its qualitative nature. Kotch et al used a prospective diary completed by parents to record injuries for a sample of 656 children. 3 Marsh and Kendrick compared six methods of having parents complete diaries on minor injuries and near misses-postal, telephone and clinic visit questionnaires, each with or without a financial incentive. Diaries delivered personally during a clinic visit had the lowest response rate (by post) but the most accurate reporting. 4 In a further analysis they used diaries to obtain information on near misses as well as minor injuries. 5 Although some authors compared incidences of injury resulting from different recall periods in retrospective studies, 6 a Medline search did not produce any comparisons of retrospective and prospective methods.
In the present paper, we compare the incidence of injuries in a population based cohort of children aged 4-5 years in an urban Brazilian community, based on the data obtained by diaries filled in by the children's caretakers with the number of injuries reported by the same caretakers for the 30 days preceding the interview. Our hypothesis is that prospective data collection through diaries produces a more complete reporting of the childhood injuries than retrospective data collection through interviews.
METHODS
Pelotas is a city of 350 000 inhabitants in a relatively developed area of southern Brazil. In 1993, all 5304 children born in the city's five maternity hospitals were examined soon after birth. Hospital deliveries account for more than 99% of all births in the city. A systematic sample of 20% of the birth cohort, and all children with low birth weight, were examined at home at the age of 12 months. We located 1363 (93.4%) of the 1460 children selected for follow up. Further details of the study are available elsewhere. 7 Sample size calculations were aimed at detecting a 50% increase in the injury rate according to the diary, relative to the retrospective questionnaire. With alpha equal to 5% and 90% power, 603 children would be required to detect this difference, assuming an injury rate of 25% in the retrospective method.
From November 1997 to April 1998 an attempt was made to locate the 1363 children examined at the age of 12 months (of which 93% were found). For this study, a systematic sample of 681 children was selected from those seen at 12 months of age. It was not possible to enroll 61 children, so that the study sample had 620 children. Their median age was then 54.3 months. Seven trained interviewers used standardized, pre-tested questionnaires to collect information from the child's caretaker on the history of injuries in the previous 30 days. An ethnographic study preceding the main survey helped identify local terms to define injuries. When an injury was reported, information was collected on type, location, circumstances in which it occurred, and care seeking practices. Injuries were classified according to the 10th revision of the International Classification of Diseases, and included codes V01-V99, W01-W80, W86, X01-X32, X40-X49.
8 The caretakers were then asked to keep a diary recording all injuries involving the child for 30 days after the interview, and received detailed instructions. This diary was printed on cardboard and was accompanied by a set of instructions with examples. The form contained the same variables as in the retrospective questionnaire.
Quality control measures included revisits to 10% of the families to check the repeatability of key questions, same day revision of all completed questionnaires, double data entry, range, and consistency checks.
Data analyses included frequency distributions and χ 2 test to compare proportions. A sensitivity-like ratio was calculated by dividing the number of injuries reported retrospectively with the number recorded in the diary. This ratio is based on the assumption that an equal number of injuries would be expected in the month preceding the initial survey as in the subsequent (diary) month. An added assumption is that the diary was the "gold standard" providing more information than the retrospective method. In all analyses the different probabilities of selection were taken into account by giving suitable weights for each child. The analyses were done using Epi-Info v.6.04 9 and SPSS for Windows. 10 Table 1 shows the characteristics of the birth cohort and of the study samples that were compared. The three groups were similar in terms of sex, birth weight, maternal schooling, and family income. Using the retrospective method, 115 children (18.5%) suffered one injury, 13 (2.1%) two, and one (0.2%) three or more. Using the prospective method, a much higher number of injured children was reported: 141 children (22.7%) with one injury, 85 (13.7%) with two, and 74 (12.0%) with three or more. This difference is highly significant (χ 2 = 98.4; p<0.001); see table 2. Table 2 shows reported injuries by mechanism. According to both methods, falls were the most frequent, followed by Percentages may exceed 100% since some injury events were due to more than one mechanism or lead to more than one type of injury. *Using as the denominator the number of children studied; χ 2 = 98.36, p<0.001. †Using as the denominator the total number of injury events reported. **p<0.001; ***p=0.01. collisions with objects. However, the prospective method was more likely to yield reports of injuries by cutting objects and of contusions. In the retrospective study, most reported cuts were caused by falls or by hitting a blunt object. Bruises/abrasions, cuts, and haematomas were the most common injury according to both methods. Table 3 shows a comparison of the number of injuries by the type of management and by maternal education. The last column shows the ratio between the results of the two methods. For every 100 children reported to have been injured using the diary, only 43 were reported retrospectively; and for every 100 injury episodes, 20.2 were reported. Reporting did not vary according to maternal education, but injuries requiring medical care were most often reported. There were no significant differences between the two methods regarding who was looking after the child or place of the injury.
RESULTS

DISCUSSION
Several methods have been employed for investigating injuries in childhood, including health record reviews and surveillance in emergency departments, etc, and population based studies, both retrospective and prospective.
Health service based studies may be affected by underregistration and lack of consistency in recording clinical findings or by variability in care seeking patterns due to the severity of the injury, social class, distance from services, and type of payment required. Retrospective population based studies, on the other hand, may be affected by poor recall.
If adequately prepared and culturally acceptable, diaries are believed to provide better information than retrospective methods providing that there is good compliance. 11 The literature review did not yield any studies comparing prospective and retrospective methods. If parents can be used as reliable observers, prospective information, by improving the report on minor injuries, can make a important contribution in the understanding of child injury epidemiology and to the design of preventive strategies. 5 In the present study, there was a high compliance with the use of the diary. We attribute this to the careful explanation of the diary when it was delivered and also to its collection at home, when it was verified with the mother.
The most important limitation of this study is that the comparison made refers to different periods of time. Although the expected number of injuries is the same for both periods of observation (before and after interview), the observed number of injuries is subject to random variation, which could explain part of the differences found.
To estimate under-reporting in the retrospective information, it was necessary to use the prospective results as the "gold standard", even though under-reporting may also occur with diaries. The magnitude of under-reporting is evident from the fact that the prospective method led to 2.3 times more children being reported having suffered an injury than with the retrospective method, and to almost five times more injuries being detected. Low levels of schooling were not associated with under-reporting, contrary to our hypothesis that well educated mothers would give more importance to injuries happening to their children and thus recall better such events.
As expected, however, under-reporting was less likely for the more severe injuries. But it was surprising to discover that, even for these, only half as many injuries requiring medical care were reported retrospectively compared with the diary method. One possible explanation is that families, when completing the diaries, became more aware of injuries and this resulted in higher care seeking rates. Although this can explain part of the difference, it seems unlikely that such awareness would double the number of injuries actually brought to medical attention. Therefore, a large part of the difference must be due to the fact that families forget to report even more severe injuries requiring medical care. Due to the multiplicity of health care providers in the town, it was not possible to check the information against medical records.
In conclusion, families in a middle income developing country can be taught to use diaries to record child injuries. It is quite possible that the same would apply to adult injuries. Diary keeping provides much more complete information than is obtained through retrospective questionnaires. Use of diaries may, therefore, provide an improved basis for guiding policy decisions on injury prevention. They also provide information on the characteristics and circumstances of injuries that may be used for planning and evaluating such programs. 
Key points
• Brazilian mothers were willing and able to complete a diary recording injuries in their children over a one month period.
• The diaries resulted in five times as many accidents being reported than a retrospective questionnaire applied to the same mothers.
• Compared with the diary, the retrospective questionnaire was less likely to omit accidents requiring medical care.
• Diaries should be used more often in investigations of the incidence and nature of childhood injuries.
